Characterization of proliferative effects of insulin, insulin analogues and insulin-like growth factor-1 (IGF-1) in human lung fibroblasts.
Insulin has been approved for inhaled application, but safety concerns remain, because of un-physiologically high insulin concentrations in the lung. Since insulin may act as growth factor, possible proliferative effects of insulin, insulin analogues and insulin-like growth factor-1 (IGF-1) on human lung fibroblasts were studied. As measure of proliferation [(3)H]-thymidine incorporation was studied in HEL-299, MRC-5, IMR-90 and primary human lung fibroblasts. In all cells, mRNA encoding IGF-1 receptors and two variants of insulin receptors was detected. Insulin and IGF-1 stimulated [(3)H]-thymidine incorporation in all cells. Comparison of the concentration-dependent effects in HEL-299 cells showed that IGF-1 and insulin glargine were more potent (EC(50), 3 and 6 nM) and more effective (maximum increase, by 135-150%) than insulin and insulin detemir (EC(50), 22 and 110 nM; maximum increase: by 80%). Proliferative effects of IGF-1 and insulin were inhibited to the same extent by an antibody (1H7) directed against the IGF-1 receptor α-subunit. Insulin-induced stimulation of [(3)H]-thymidine incorporation was reduced by 83% after siRNA-mediated down-regulation of IGF-1 receptor by about 75%, but not affected by a similar down-regulation of the insulin receptor. Insulin and IGF-1 caused rapid up-regulation of the early genes FOS, EGR-1 and EGR-2 as well as of the gene coding for IGF-1. In conclusion, in human lung fibroblasts insulin exerts marked proliferative effects and the pharmacological profile of this response as well as specific receptor knock-down experiments suggest mediation via IGF-1 receptors. The risk of unwanted structural lung alterations by long-term inhalative application of insulin should be considered.